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15 April 1953

MEMORANDIM FOR: Assistant for Plans end Developrent

THROUGH : Executive Secretery, TC
SUBJECT : Steff Study - Davelopment of & FNew Mesouring System
1. PROEEN:

To develop 2 relirble high accurecy meesuring technique for lerge formet
Tilm comperators.

2. BACTS:

At present elmost 21l lsrge formaet (3 x 94" or lerger) comparetors rely
on either a precision lead screw or the |:| Moire Fringe Technigrez. Othor
messuring techmigues have been tried from time o time dut mone have proven
succemesfiil thus fer. OFf psrticulsr interest here ic the interfercmetsr vhick
has an eccuracy greeter then thoze systems menticned above &nd perforss well
on small comperetors, but hes & reduced performmucse fector on large ctaparstors
due te vibration sensitivity over lomg distances,

| |im 5 been
menufacturing for scme time engular sensing disce with & resolution of 24% gr
52k, 208 bits per revolution end are presently working on ome capeble of > 221 o
2,097, 152 bits per revolution. The seme principles invelved in the sngilar
disc can be applled to & linsar itravel. | | sredemay
for thelr system is Fhosolver.

3. DIBCUSSION OF THE FACTS:
In selscting & digitizing system for & large comperetor several ¢ the

major fectors for consifderstion are reliability, speed, and accurscy. All
factors must alao be evalupted in terms of total system performance.

The reliehility of the lead screw is wiguestionebly the higheat, cut 1t
is dependent upon 2 resdout device and hence i1ts relisbility is that ¢f the
readout, The Moire Fringe is subject to extreme unreliabilits tesed
on our experience with the RIC/1's now delivered to NPIC ané the DBMP hich is
to be delivered ahartly 0f importsnece in relistility is that the
syestem is comtrolled by a British firm which bms proven o bLoe extremed; iif-
filcult ta do businpess with apd hos mafe no mtiempt to improve customer relations
thua far.
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While it 15 impossidble to sttuch a reliebility factor to the lincer Phas-
olver at thie time, the aigulsr Phreolver units in use have scceptable relie~
bility end tha |is placing considersble compeny effort
on improving thelir relisbility. The satellite treciking satemne appli:etions
mede of the anguler Phesolver thus far hes proven thaeir reliability.

The speed veries consldersbly between the three types. The lead screw 1:
the sloweet with slmost no chsnce of lmprovement. 'The Molre Frinmge myetem ie
hagice lmited to the counting rete of the electronics. A% presewr the basie

circultxy ls mm‘bla of counting at a 20BC yate bul *‘ahin cen be Improve:d
by sbout a facter of 5 by roplecing most of[ | cire + The linesy
Phasolver has no Mﬁaﬁma ap to counting speed since it Ls s unigw: positione
ing or non embigusus gystem. This hes on edditionsl advantege in ther romentery
power failure cemmot affect the true coumt. One possibility here 1s <het power
could be turned off over night and work could proceed the aex: day if & good
film elemping system was deviged.

maef:mcyufmm;crwmfminabem limited to & * . zicron
least count with & + % to 5 micron scowrwey over s 93" x OF stage. YThe mccurae.
of ’t-he sys'cm ie ppproximitely the seme. 'The expected mocurkcy of the
Phasolver eystar based on their swgular phasolver is + 4 microns leest count
with + 1 microm over 93¢ x 9§,

A summary of the advenisges of the FPhasolver sie:

1. There is 50 count loes due to poswer failure.

2, There is no limftetion as to spesd of wovement os far ak the
digitiving sysiem.

3. There is no eccuracy loss due to wesr or bmcklash such #s im
present In the lend screw.

k. There is no limiteticn &s to the length of mepsurements.

5. The Phasclver offers the potential of greater accurseier thsn
either the lead screw or Moire Fringe.

While no direct usable eguigmeni would result from the two phase progren

ap presented In the |proposel, & new messuring techniga:
would ba mede avalls incorporating Into future comperstor development,
This is of r Inporteance since most mojor scoeperator mmnufsctirars heve
adopted the syster becauge of its speed, freedom of backlash, and weer

gualities. date all menufecturers, vith whma the| |problem has been
discuseed, are locking for & replacemsnt system.

h, CONCLDEION::

All information aveilsble to date indicstes thal spplying the Phssolver
principel to linear motion vill sroduce & supericr method of £1ln mearuroment
then axy we nov have, An sdditionsl benefit is that 1t will be entir¢lr pro-
duced vwithin this country end therefore can be more closely monitored than
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5. FERCOMMERDATIONS:

It is reconmended that a CHFF comtrect be negotisted with the

system &8s outlinsd In Thelr proposal §83 20753, 1o restrict Agency interest in
this development the contrect should be mede on s |besis,

Levelopnent Braach, PED3
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